Differentiation of HL-60 promyelocytic leukemia cells: simultaneous determination of phagocytic activity and cell cycle distribution by flow cytometry.
Phagocytosis of fluorescent microspheres by HL-60 promyelocytic leukemia cells following induction of differentiation with dimethyl sulfoxide (DMSO) was monitored using flow cytometry. Initiation of phagocytic capability following initiation of differentiation with 1.5% DMSO coincided with the attainment of respiratory burst activity as measured by NBT (nitro blue tetrazolium) reduction; the degree of phagocytic activity was dependent upon parameters such as microsphere size, microsphere number, and exposure time. Ingestion of fluorescent microspheres did not interfere with the measurement of DNA content using propidium iodide; thus, simultaneous determination of phagocytic activity and the cell cycle phase was possible. Accumulation of cells in the G1/G0 phase of the cell cycle following DMSO treatment was correlated with the acquisition of the capacity to phagocytize. Analysis of two-parameter correlated data also indicated that phagocytosis is coupled with residence in the G1/G0 phase of the cell cycle, further suggesting that the ability to phagocytize fluorescent microspheres is associated with end-stage differentiation.